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(54) DATA PROCESSING SYSTEM

(57) A data processing system is provided, and per-
tains to the data processing field. The system includes
N cascaded processing groups, including a soft process-
ing groups and b hard processing groups, where a + b =
N. Each soft processing group includes a first delay unit,
an input interface, a processor, an output interface, and
a second delay unit; the first delay unit is hardwired to
both the input interface and the second delay unit; the

processor is electrically connected to both the input in-
terface and the output interface; and the second delay
unit is hardwired to the output interface. Each hard
processing group includes a third delay unit and a hard-
ware unit; and the third delay unit is hardwired to the
hardware unit. The present invention can improve data
processing efficiency.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201510091317.5, filed with the Chi-
nese Patent Office on February 28, 2015 and entitled
"DATA PROCESSING SYSTEM", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the data
processing field, and in particular, to a data processing
system.

BACKGROUND

[0003] Afterreceiving a high frequency signal by using
an antenna of a receiving device, a base station needs
to convert the high frequency signal to an intermediate
frequency signal, and then processes service data in the
intermediate frequency signal, so that processed service
data can meet a system requirement of the receiving de-
vice.

[0004] In related technologies, a hardware system is
used to process service data. Referring to a structural
block diagram of a hardware system shown in FIG. 1,
the hardware system includes a timing signal generation
unit, N hardware units, and (N-1) delay units. The timing
signal generation unit is hardwired to both the 1st hard-
ware unit and the 1st delay unit. The ith hardware unit is
hardwired to the (i+1)th hardware unit. The ith delay unit
is hardwired to both the (i+1)t" hardware unit and the
(i+1)th delay unit. N and i are positive integers, and N>i>1.
[0005] When service data is being processed, the tim-
ing signal generation unit sends a generated first timing
signal to the 1st hardware unit and the 1st delay unit by
using a hardwire. The 1st delay unit delays the timing
signal, and sends an obtained second timing signal to
the 21d hardware unit and the 2nd delay unit by using a
hardwire. The 18t hardware unit processes original serv-
ice data according to obtained control information, and
under triggering of the first timing signal, sends obtained
first service data and the control information to the 2nd
hardware unit by using a hardwire. The 2"d hardware unit
processes the first service data according to the control
information, and sends obtained second service data to
the 3"d hardware unit by using a hardwire under triggering
of the second timing signal. By that analogy, when the
Nth hardware unit outputs nth service data under trigger-
ing of an (N-1)t" delay signal, the processing procedure
ends.

[0006] A hardware unit has a limited service data
processing capability. Therefore, when large quantities
of operations are required for service data, efficiency of
processing the service data by using a hardware system
is relatively low.
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SUMMARY

[0007] To resolve a problem of low service data
processing efficiency of a hardware system resulting
from a relatively weak processing capability of a hard-
ware unit, embodiments of the present invention provide
a data processing system. The technical solutions are
as follows:

According to afirst aspect, a data processing system
is provided, where the system includes N cascaded
processing groups, the N cascaded processing
groups include a soft processing groups and b hard
processing groups, and a + b = N, where

each soft processing groupincludes afirst delay unit,
an input interface, a processor, an output interface,
and a second delay unit; the first delay unit is hard-
wired to both the inputinterface and the second delay
unit; the processor is electrically connected to both
the input interface and the output interface; the sec-
ond delay unit is hardwired to the output interface;
the first delay unit is configured to send a first timing
signal to the input interface and the second delay
unit; the second delay unit is configured to: delay the
first timing signal that is from the first delay unit, to
obtain a second timing signal, and send the second
timing signal to the output interface; the input inter-
face is configured to: obtain service data, control in-
formation, and the first timing signal, combine the
service data and the control information under trig-
gering of the first timing signal to obtain a first data
packet, and send the first data packet to the proces-
sor; the processor is configured to: process the serv-
ice data according to the control information in the
first data packet, and send an obtained second data
packettothe outputinterface, where the second data
packet includes the processed service data; and the
output interface is configured to: parse the second
data packet to obtain the processed service data,
obtain the second timing signal, and output the proc-
essed service data under triggering of the second
timing signal;

each hard processing group includes a third delay
unit and a hardware unit, the third delay unit is hard-
wired to the hardware unit, and the third delay unit
is configured to send a third timing signal to the hard-
ware unit; and

N, a, and b are all positive integers.

[0008] In afirst possible implementation manner of the
first aspect, when the ith processing group is a soft
processing group and the (i+1)th processing group is a
hard processing group, an output interface in the ith
processing group is hardwired to a hardware unit in the
(i+1)t processing group, and a second delay unit in the
ith processing group is hardwired to a third delay unit in
the (i+1)th processing group, where iis a positive integer.
[0009] Inasecond possible implementation manner of
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the first aspect, when the ith processing group is a soft
processing group and the (i+1)t" processing group is a
soft processing group, an output interface in the ith
processing group is hardwired to an input interface in the
(i+1)th processing group, and a second delay unit in the
ith processing group is hardwired to a first delay unit in
the (i+1)th processing group, where i is a positive integer.
[0010] According to the second possible implementa-
tion manner of the first aspect, in a third possible imple-
mentation manner of the first aspect, the output interface
in the ith processing group is hardwired to a processor in
the (i+1)th processing group, the second delay unit in the
ith processing group is hardwired to the processor in the
(i+1)th processing group, and the processor in the (i+1)th
processing group is configured to: generate control in-
formation according to a control signal from the output
interface in the ith processing group and a second timing
signal from the second delay unit in the ith processing
group, and process service data from the output interface
in the ith processing group according to the control infor-
mation.

[0011] In a fourth possible implementation manner of
the first aspect, when the ith processing group is a hard
processing group and the (i+1)th processing group is a
hard processing group, a hardware unitin the ith process-
ing group is hardwired to a hardware unit in the (i+1)th
processing group, and a third delay unitin the ith process-
ing group is hardwired to a third delay unit in the (i+1)th
processing group, where i is a positive integer.

[0012] In afifth possible implementation manner of the
first aspect, when the it processing group is a hard
processing group and the (i+1)t" processing group is a
soft processing group, a hardware unit in the ith process-
ing group is hardwired to an input interface in the (i+1)th
processing group, and a third delay unit in the ith process-
ing group is hardwired to a first delay unit in the (i+1)th
processing group, where i is a positive integer.

[0013] According to the fifth possible implementation
manner of the first aspect, in a sixth possible implemen-
tation manner of the first aspect, the hardware unit in the
ith processing group is hardwired to a processor in the
(i+1)th processing group, the third delay unit in the ith
processing group is hardwired to the processor in the
(i+1)th processing group, and the processor in the (i+1)th
processing group is configured to: generate control in-
formation according to a control signal from the hardware
unit in the ith processing group and a third timing signal
from the third delay unit in the ith processing group, and
process service data from the hardware unit in the ith
processing group according to the control information.
[0014] According to the first aspect, the first possible
implementation manner of the first aspect, the second
possible implementation manner of the first aspect, the
third possible implementation manner of the first aspect,
the fourth possible implementation manner of the first
aspect, the fifth possible implementation manner of the
first aspect, or the sixth possible implementation manner
of the first aspect, in a seventh possible implementation
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manner of the first aspect, there is at least one processor
in a soft processing group of the a soft processing groups,
the soft processing group further includes a fourth delay
unit, the fourth delay unit is hardwired to both the first
delay unit and each processor, and the fourth delay unit
is configured to: delay the first timing signal that is from
the first delay unit, to obtain a fourth timing signal, and
send the fourth timing signal to each processor; and
the processor is specifically configured to process the
service data according to the control information in the
first data packet under triggering of the fourth timing sig-
nal.

[0015] According to the first aspect, the first possible
implementation manner of the first aspect, the second
possible implementation manner of the first aspect, the
third possible implementation manner of the first aspect,
the fourth possible implementation manner of the first
aspect, the fifth possible implementation manner of the
first aspect, or the sixth possible implementation manner
of the first aspect, in an eighth possible implementation
manner of the first aspect, there is at least one processor
in a soft processing group of the a soft processing groups,
the soft processing group further includes a fourth delay
unit and a timing scheduling unit, the fourth delay unit is
hardwired to both the first delay unit and the timing sched-
uling unit, the timing scheduling unit is hardwired to each
processor, the fourth delay unit is configured to: delay
the first timing signal that is from the first delay unit, to
obtain a fourth timing signal, and send the fourth timing
signal to the timing scheduling unit, and the timing sched-
uling unit is configured to: delay the fourth timing signal
that is from the fourth delay unit, to obtain a fifth timing
signal, and send the fifth timing signal to each processor;
and

the processor is specifically configured to process the
service data according to the control information in the
first data packet under triggering of the fifth timing signal.
[0016] According to the first aspect, the first possible
implementation manner of the first aspect, the second
possible implementation manner of the first aspect, the
third possible implementation manner of the first aspect,
the fourth possible implementation manner of the first
aspect, the fifth possible implementation manner of the
first aspect, the sixth possible implementation manner of
the first aspect, the seventh possible implementation
manner of the first aspect, or the eighth possible imple-
mentation manner of the first aspect, in a ninth possible
implementation manner of the first aspect, the input in-
terface is further configured to:

generate a service data packet within the nth seg-
ment of a pre-determined period, and add the service
data at a first data sampling rate to the service data
packet, where the pre-determined period includes m
coherent segments;

generate a control information packet within the nth
segment, and add the control information ata second
data sampling rate to the control information packet;
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obtain the nth portion of the first data packet by adding
the control information packet to the corresponding
service data packet; and

send the first data packet to the processor, where
m is a positive integer, and n is a positive integer
variable between 1 and m.

[0017] According to the first possible implementation
manner of the first aspect, the second possible imple-
mentation manner of the first aspect, or the third possible
implementation manner of the first aspect, in a tenth pos-
sible implementation manner of the first aspect, when i
= 1, the first delay unit in the it processing group is a
timing signal generation unit, and the timing signal gen-
eration unit is configured to generate the first timing sig-
nal.

[0018] Accordingtothe fourth possible implementation
manner of the first aspect, the fifth possible implementa-
tion manner of the first aspect, or the sixth possible im-
plementation manner of the first aspect, in an eleventh
possible implementation manner of the first aspect, when
i =1, the third delay unit in the ith processing group is a
timing signal generation unit, and the timing signal gen-
eration unit is configured to generate the third timing sig-
nal.

[0019] Beneficial effects of the technical solutions pro-
vided by the embodiments of the present invention are
as follows:

[0020] A soft processing group including a processor
is disposed in a data processing system, so that service
data involving a large quantity of operations in a process-
ing process may be sent to the processor for processing.
Because the processor has arelatively strong processing
capability, a problem of low service data processing ef-
ficiency of a hardware system resulting from a relatively
weak processing capability of a hard processing group
is resolved, and service data processing efficiency is im-
proved.

BRIEF DESCRIPTION OF DRAWINGS

[0021] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1 is a structural block diagram of a hardware
system provided in the prior art;

FIG. 2is a structural block diagram of a data process-
ing system according to an embodiment of the
present invention;

FIG. 3A is a structural block diagram of a data
processing system according to another embodi-
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ment of the present invention;

FIG. 3B is a schematic diagram of first-type hardwir-
ing of a processor according to another embodiment
of the present invention;

FIG.3Cis a schematic diagram of second-type hard-
wiring of a processor according to another embodi-
ment of the present invention;

FIG. 3D is a schematic diagram of first-type timing
scheduling of a processor according to another em-
bodiment of the present invention;

FIG. 3E is a schematic diagram of second-type tim-
ing scheduling of a processor according to another
embodiment of the present invention;

FIG. 3F is a schematic diagram of synchroniza-
tion/asynchronization delay according to another
embodiment of the present invention; and

FIG. 3G is a schematic diagram of a data processing
system according to another embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0022] To make the objectives, technical solutions, and
advantages of the presentinvention clearer, the following
further describes the embodiments of the present inven-
tion in detail with reference to the accompanying draw-
ings.

[0023] Referring to FIG. 2, FIG. 2 shows a structural
block diagram of a data processing system provided in
an embodiment of the present invention. The data
processing system includes N cascaded processing
groups. The N cascaded processing groups include a
soft processing groups 210 and b hard processing groups
220, where a + b = N.

[0024] Each soft processing group 210 includes a first
delay unit 211, an input interface 212, a processor 213,
an output interface 214, and a second delay unit 215.
The first delay unit 211 is hardwired to both the input
interface 212 and the second delay unit 215. The proc-
essor 213 is electrically connected to both the input in-
terface 212 and the output interface 214. The second
delay unit 215 is hardwired to the output interface 214.
The firstdelay unit 211 is configured to send a first timing
signal to the input interface 212 and the second delay
unit 215. The second delay unit 215 is configured to: de-
lay the first timing signal that is from the first delay unit
211, to obtain a second timing signal, and send the sec-
ond timing signal to the output interface 214. The input
interface 212 is configured to: obtain service data, control
information, and the first timing signal, combine the serv-
ice data and the control information under triggering of
the first timing signal to obtain a first data packet, and
send the first data packet to the processor 213. The proc-
essor 213 is configured to: process the service data ac-
cording to the control information in the first data packet,
and send an obtained second data packet to the output
interface 214, where the second data packet includes
processed service data. The output interface 214 is con-
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figured to: parse the second data packet to obtain the
processed service data, obtain the second timing signal,
and output the processed service data under triggering
of the second timing signal.

[0025] Each hard processing group 220 includes a
third delay unit 221 and a hardware unit 222. The third
delay unit 221 is hardwired to the hardware unit 222. The
third delay unit 221 is configured to send a third timing
signalto the hardware unit222. N, a, and b are all positive
integers.

[0026] Inthis embodiment, the processor213is acom-
ponent thatimplements functions by executing code, and
the functions implemented by the processor 213 may be
changed by modifying code. Optionally, the processor
213 may include an algorithm unit and a memory. For
example, the algorithm unit may be a central processing
unit (full name in English: Central Processing Unit, CPU
for short), a processor for implementing digital signal
processing (full name in English: Digital Signal Process-
ing, DSP for short), or the like. The hardware unit 222 is
a component thatimplements functions by using a circuit
connection. After a circuit connection relationship is def-
inite, the functions that can be implemented by the hard-
ware unit 222 are definite. The processor 213 can identify
a data packet, and the hardware unit 222 can send or
receive service data by using a hardwire. Therefore, if
data communication needs to be implemented between
the processor 213 and the hardware unit 222, the input
interface 212 and the output interface 214 further need
to be respectively disposed before and after the proces-
sor 213. The input interface 212 is configured to obtain
a data packet according to service data that is input by
using a hardwire. The output interface 214 is configured
to: parse the data packet to obtain the service data, and
send, by using a hardwire, the service data obtained by
means of parsing. The hardwire is a physical wire. The
service data is data, in an intermediate frequency signal,
for implementing a service.

[0027] In this embodiment, a delay unit may further be
disposed in a processing group, and a timing signal gen-
erated by using the delay unit is used to control an output
time point. In the soft processing group, the first delay
unit 211 is configured to send the first timing signal to the
input interface 212. The first timing signal is used to con-
trol an output time point of the input interface 212. The
second delay unit 215 is configured to: delay the first
timing signal that is from the first delay unit 211 by a pre-
determined time length, and send the second timing sig-
nal obtained by means of delay to the output interface
214. The second timing signal is used to control an output
time point of the output interface 214. The pre-deter-
mined time length is greater than or equal to a maximum
time length for processing a data packet by the processor
213. In the hard processing group, the third delay unit
221 is configured to send the third timing signal to the
hardware unit 222. The third timing signal is used to con-
trol an output time point of the hardware unit 222. The
first timing signal may be generated by the first delay unit
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211 or may be obtained by delaying a received timing
signal by the first delay unit 211, and the third timing
signal may be generated by the third delay unit 221 or
may be obtained by delaying a received timing signal by
the third delay unit 221. These are not limited in this em-
bodiment.

[0028] The service datais data, in the intermediate fre-
quency signal, for implementing a service. The control
information is used to indicate a service data processing
manner of a processor. For example, the control infor-
mation is used to indicate an algorithm for the service
data, or the control information is used to indicate a time
point of an operation for the service data. The control
information and the service data are synchronized. The
processor 213 can identify a data packet, and the hard-
ware unit 222 can send or receive service data by using
a hardwire. Therefore, if data communication needs to
be implemented between the processor 213 and the
hardware unit 222, the input interface 212 further needs
to be disposed before the processor 213. The input in-
terface 212 is configured to combine the service data and
the control information that are input by using a hardwire
to obtain the first data packet. In this case, the first timing
signal is used to indicate a time point at which the input
interface 212 sends the first data packet.

[0029] In this embodiment, when a soft processing
group is the 15t processing group in the data processing
system, the input interface 212, served as input of the
data processing system, receives the service data and
the control information. In this case, a first timing signal
is generated by the first delay unit 211. When a soft
processing group is not the 1St processing group in the
data processing system, the service data and the control
information are generated by a previous processing
group connected to the soft processing group. The
processing group may be a soft processing group or a
hard processing group. In this case, the first timing signal
is obtained by the first delay unit 211 by delaying a timing
signal sent by the previous processing group.

[0030] Similarly, when a hard processing group is the
1st processing group in the data processing system, the
hardware unit222, served as input of the data processing
system, receives the service data. In this case, the third
timing signal is generated by the third delay unit 221.
When a hard processing group is not the 15t processing
group in the data processing system, the service data is
generated by a previous processing group connected to
the hard processing group. The processing group may
be a soft processing group or a hard processing group.
In this case, the third timing signal is obtained by the third
delay unit 221 by delaying a timing signal sent by the
previous processing group.

[0031] Inthis embodiment, after receiving the first data
packet, the processor 213 may start a data processing
procedure under triggering of the first data packet. The
processor 213 can process the first data packet in real
time. Therefore, a time length for processing the first data
packet is shortened, and service data processing effi-
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ciency is improved. Specifically, the processor 213 may
read information, such as a packet validity signal, control
information, and a packet number, from a control infor-
mation packet. When determining that the packet validity
signal is a pre-determined packet validity flag value, the
processor 213 determines that the control information
packet is valid and a service data packet corresponding
to the control information packet has been stored in a
specified storage area. The processor 213 obtains, from
the specified storage area, the service data packet whose
packet number is the same as that of the control infor-
mation packet, reads service data from the service data
packet, and processes the service data according to the
control information. After processing the service data,
the processor removes the packet validity signal. The
processor 213 needs to complete processing of the first
data packet within a fixed time period, and the fixed time
length is a maximum time length for processing one first
data packet by the processor 213.

[0032] After obtaining processed service data, the
processor 213 may add the processed service data to
the second data packet, and send the second data packet
to the output interface 214; or may add the processed
service data and the control information to the second
data packet, and send the second data packet to the
output interface 214. This is not limited in this embodi-
ment. The second timing signal is used to indicate a time
pointatwhich the outputinterface 214 sends a processed
service data packet, and may be obtained by the second
delay unit 215 by delaying the first timing signal delay
unitby a pre-determined time length. The pre-determined
time length is greater than or equal to the maximum time
length for processing the first data packet by the proces-
sor 213, so as to ensure that the output interface 214 can
output the processed service data in the second data
packet. The second timing signal is obtained by delaying
the first delay signal. Therefore, a fixed delay time be-
tween the input interface 212 and the output interface
214 can be ensured, thereby ensuring a fixed total delay
time of the data processing system.

[0033] In conclusion, according to the data processing
system provided in this embodiment of the present in-
vention, a soft processing group including a processor is
disposed in the data processing system, so that service
data involving a large quantity of operations in a process-
ing process may be sent to the processor for processing.
Because the processor has arelatively strong processing
capability, a problem of low service data processing ef-
ficiency of a hardware system resulting from a relatively
weak processing capability of a hard processing group
is resolved, and service data processing efficiency is im-
proved. In addition, a second delay unittriggers an output
interface to output data, ensuring a fixed time length for
processing service data by the soft processing group,
and ensuring a fixed total delay time of the data process-
ing system.

[0034] Based on the data processing system shown in
FIG. 2, another embodiment of the present invention fur-
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ther provides a data processing system. Internal struc-
tures of a soft processing group and a hard processing
group are different. Therefore, a cascade between a soft
processing group and a hard processing group, a cas-
cade between a soft processing group and a soft process-
ing group, a cascade between a hard processing group
and a soft processing group, and a cascade between a
hard processing group and a hard processing group are
all different. The following uses the ith processing group
and the (i+1)th processing group as an example to detail
the foregoing four cascading relationships, where i is a
positive integer.

(1) Referring to the first figure in FIG. 3A, when the
ith processing group is a soft processing group and
the (i+1)th processing group is a hard processing
group, an output interface 214 in the ith processing
group is hardwired to a hardware unit 222 in the
(i+1)th processing group, and a second delay unit
215inthe ith processing group is hardwired to a third
delay unit 221 in the (i+1)t" processing group. The
output interface 214 in the ith processing group out-
puts service data to the hardware unit 222 in the
(i+1)th processing group. The second delay unit 215
in the ith processing group outputs a second timing
signal to the third delay unit 221 inthe (i+1)t" process-
ing group.

(2) Referring to the second figure in FIG. 3A, when
the ith processing group is a soft processing group
and the (i+1)t processing group is a soft processing
group, an output interface 214 in the ith processing
group is hardwired to an input interface 212 in the
(i+1)th processing group, and a second delay unit
215 in the ith processing group is hardwired to a first
delay unit 211 in the (i+1)th processing group. The
output interface 214 in the ith processing group out-
puts service data to the input interface 212 in the
(i+1)t processing group. The second delay unit 215
in the ith processing group outputs a second timing
signal to the first delay unit 211 in the (i+1)th process-
ing group. According to the first-type cascading re-
lationship and the second-type cascading relation-
ship, when i = 1, the first delay unit 211 in the ith
processing group is a timing signal generation unit,
and the timing signal generation unit is configured
to generate a first timing signal. That is, wheni =1,
the first delay unit 211 in the 1st processing group
generates a timing signal. In this case, the first delay
unit 211 in the 18t processing group may be referred
to as the timing signal generation unit.

(3) Referring to the third figure in FIG. 3A, when the
ith processing group is a hard processing group and
the (i+1)th processing group is a hard processing
group, ahardware unit 222 in the ith processing group
is hardwired to a hardware unit 222 in the (i+1)t
processing group, and a third delay unit 221 in the
ith processing group is hardwired to a third delay unit
221 in the (i+1)t processing group. The hardware
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unit 222 in the ith processing group outputs service
datatothe hardware unit 222 in the (i+1)th processing
group. The third delay unit 221 in the ith processing
group outputs a third timing signal to the third delay
unit 221 in the (i+1)t processing group.

(4) Referring to the fourth figure in FIG. 3A, when
the ith processing group is a hard processing group
and the (i+1)th processing group is a soft processing
group, a hardware unit 222 inthe ith processing group
is hardwired to an input interface 212 in the (i+1)th
processing group, and a third delay unit 221 in the
ith processing group is hardwired to a first delay unit
211 in the (i+1)t processing group. The hardware
unit 222 in the ith processing group outputs service
data to the input interface 212 in the (i+1)t" process-
ing group. The third delay unit 221 in the ith process-
ing group outputs a third timing signal to the first de-
lay unit 211 in the (i+1)th processing group. Accord-
ing to the third cascading relationship and the fourth
cascading relationship, when i = 1, the third delay
unit 221 in the ith processing group is a timing signal
generation unit, and the timing signal generation unit
is configured to generate a first timing signal. That
is, when i = 1, the third delay unit 221 in the 1st
processing group generates a timing signal. In this
case, the third delay unit 221 in the 1St processing
group may be referred to as the timing signal gen-
eration unit.

[0035] When processing service data according to the
foregoing cascading relationships, a processor 213
needs to determine a service data processing manner
according to control information, where the control infor-
mation and the service data are synchronized. The syn-
chronization between the control information and the
service data means a sampling period of the service data
is the same as that of the control information. Assuming
that the sampling period of the service data includes P
sampling points, the sampling period of the control infor-
mation also includes the P sampling points. Therefore,
the ith processing group may sample a control signal, to
obtain control information synchronous with service data,
and send the control information and the service data
together to the (i+1)th soft processing group. Generally,
a change frequency of the control signal is lower than
that of the service data. Therefore, a sampling frequency
of the control signal may be lower than that of the service
data, so asto avoid redundantcontrol information. A high-
er sampling frequency indicates higher precision of the
control information. Correspondingly, a larger data vol-
ume in the control information results in more resources
to be consumed for sending the control information.
When a real-time requirement for the control information
is not high, the foregoing method may be used to obtain
the control information. In this case, the input interface
212is further configured to: generate a service data pack-
et within the nth segment of a pre-determined period, and
add the service data at a first data sampling rate to the

10

15

20

25

30

35

40

45

50

55

service data packet, where the pre-determined period
includes m coherent segments; generate a control infor-
mation packet within the nth segment, and add the control
information at a second data sampling rate to the control
information packet; obtain the nth portion of the first data
packet by adding the control information packet to the
corresponding service data packet; and send the first da-
ta packet to the processor, where m is a positive integer,
and n is a positive integer variable between 1 and m.
Therefore, service data packets within all segments con-
stitute a to-be-output service data packet.

[0036] In this embodiment, the first data packet may
include a service data packet and a control data packet,
and the control information packetis sent after the service
data packet. Service data is added to the service data
packet, and control information is added to the control
data packet. Specifically, a control signal may be sam-
pled within a pre-determined period, to obtain m control
information packets. In this case, the pre-determined pe-
riod includes m coherent segments. Within each seg-
ment, one service data packet and one control informa-
tion packet are generated. A control information packet
is added to a corresponding service data packet. One
service data packet and one control information packet
are served as one portion of the first data packet together.
Assuming that m is 2, the first data packet sequentially
includes: the 15t service data packet, the 18t control in-
formation packet, the 2nd service data packet, and the
2nd control information packet. The 1stservice data pack-
et is obtained by sampling service data within the 1stseg-
ment, and the 15t control information packet is obtained
by sampling a control signal within the 15t segment. The
2nd service data packet is obtained by sampling service
data within the 2nd segment, and the 2nd control informa-
tion is obtained by sampling a control signal within the
2nd segment.

[0037] In a possible implementation manner, m = 1. In
this case, the first data packet includes only one service
data packet and one control information packet. Specif-
ically, when a control signal is being sampled, and when
the control signal is a pulse signal: if a rising edge exists
in the control signal within a pre-determined period, the
control information is set to 1; or if a rising edge does not
exist in the control signal within a pre-determined period,
the control information is setto 0. When the control signal
is alevel signal: if the control signal retains to a high level
within a pre-detennined period, the control information is
set to 1; or if the control signal retains to a low level within
a pre-determined period, the control information is set to
0. Certainly, the control signal may also be sampled in
another manner, which is not limited in this embodiment.
[0038] When a real-time requirement for the control
information is relatively high, to reduce resources con-
sumed for transmitting the control information, the ith
processing group may directly send a control signal to a
processor 213 in the (i+1)t soft processing group by us-
ing a hardwire. In this case, the processor 213 in the
(i+1)th soft processing group further needs to obtain a
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timing signal sent by the ith processing group, so as to
generate, according to the timing signal, control informa-
tion synchronous with service data. When the ith process-
ing group is a soft processing group, the timing signal is
the second timing signal. When the it processing group
is a hard processing group, the timing signal is the third
timing signal. The following separately details a connec-
tion relationship, between the ith processing group and
the (i+1)th processing group, existing when the ith
processing group is a soft processing group or when the
ith processing group is a hard processing group.

[0039] Referring to a schematic diagram of first-type
hardwiring of a processor shown in FIG. 3B, when the ith
processing group is a soft processing group and the
(i+1)th processing group is a soft processing group, an
output interface 214 in the ith processing group is hard-
wired to a processor 213 in the (i+1)th processing group,
a second delay unit 215 in the ith processing group is
hardwired to the processor 213 in the (i+1)th processing
group. The processor 213 in the (i+1)t" processing group
is configured to: generate control information according
to a control signal from the output interface 214 in the ith
processing group and a second timing signal from the
second delay unit 215 in the ith processing group, and
process service data from the outputinterface 214 in the
ith processing group according to the control information.
The outputinterface 214 in the ith processing group sends
the control signal to the processor 213 in the (i+1)th
processing group. The second delay unit 215 in the ith
processing group sends the second timing signal to the
processor 213 in the (i+1)t processing group. The proc-
essor 213 in the (i+1)t processing group generates the
control information according to the control signal and
the second timing signal, and process the service data
according to the control information.

[0040] Referring to a schematic diagram of second-
type hardwiring of a processor shown in FIG. 3C, when
the ith processing group is a hard processing group and
the (i+1)th processing group is a soft processing group,
a hardware unit 222 in the ith processing group is hard-
wired to a processor 213 in the (i+1)th processing group,
a third delay unit 221 in the ith processing group is hard-
wired to the processor 213 in the (i+1)th processing group.
The processor 213 in the (i+1)th processing group is con-
figured to: generate control information according to a
control signal from the hardware unit 222 in the ith
processing group and a third timing signal from the third
delay unit 221 in the ith processing group, and process
service data from the hardware unit 222 in the ith process-
ing group according to the control information. The hard-
ware unit222 in the ith processing group sends the control
signal to the processor 213 in the (i+1)h processing
group. The third delay unit 221 in the ith processing group
sends the third timing signal to the processor 213 in the
(i+1)th processing group. The processor 213 in the (i+1)th
processing group generates the control information ac-
cording to the control signal and the third timing signal,
and process the service data according to the control
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information.

[0041] Whenthe processor213isconnected to a hard-
wire, aninputinterface 212is further configured to: obtain
service data and a first timing signal, combine the service
data and the control information under triggering of the
first timing signal to obtain a first data packet, and send
the first data packet to the processor 213. The processor
213 is further configured to: obtain a control signal and
the first timing signal, generate, according to the control
signal and under triggering of the first timing signal, con-
trol information synchronous with the service data, proc-
ess the service data in the first data packet according to
the control information, and send an obtained second
data packet to an outputinterface 214, where the second
data packetincludes processed service data. The output
interface 214 is further configured to: parse the second
data packet to obtain the processed service data, obtain
a second timing signal, and output the processed service
data under triggering of the second timing signal.
[0042] The input interface 212 is specifically config-
ured to: generate a service data packet, add the service
data at a pre-determined data sampling rate to the first
data packet within a pre-determined period, and send
the first data packet to the processor 213. The processor
213 is specifically configured to: obtain the pre-deter-
mined period, the pre-determined data sampling rate,
and a generation time point of the first data packet, and
sample the control signal at the pre-determined data
sampling rate within the pre-determined period starting
from the generation time point, to obtain the control in-
formation synchronous with the service data.

[0043] In this embodiment, the processor 213 needs
to ensure that a process of sampling the control signal
is synchronized with a process of sampling the service
data by the input interface 212, so as to ensure complete
synchronization between the generated control informa-
tion and the service data. When synchronization sam-
pling is performed, the processor 213 needs to obtain a
sampling starttime point, a sampling rate, and a sampling
period that are of the service data. The sampling start
time point is the generation time point of the first data
packet. The sampling rate is the pre-determined data
samplingrate. The sampling period is the pre-determined
period. In this case, the processor 213 may sample,
based on the generation time point, the control signal at
the pre-determined data sampling rate within the pre-
determined period, to obtain the control information.
[0044] Correspondingly, after the control information
is obtained, the processor 213 may further generate a
control information packet for the control information. A
packet number of the control information packet is the
same as a packet number of the first data packet. After
receiving the first data packet, the processor 213 obtains
the control information packet whose packet number is
the same as that of the first data packet, and processes
the first data packet according to the control information
packet.

[0045] When asoft processing group of a soft process-
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ing groups includes one processor 213, the processor
213 is electrically connected to both an input interface
212 and an output interface 214. When a soft processing
group of a soft processing groups includes at least two
processors 213, any one of the processors 213 may be
electrically connected to the other processors 213, and
may be electrically connected to an input interfaced 212
or an output interface 214.

[0046] Inthisembodiment, the processor213 may start
a data processing process after obtaining a data packet.
Alternatively, the processor 213 may start a data
processing process under triggering of a timing signal,
and in this case, the timing signal needs to be sent to the
processor 213 by using a hardwire. In this embodiment,
specifically, the timing signal is sent to the processor 213
by using a hardwire in the following two manners.
[0047] In afirst possible implementation manner, there
is at least one processor 213 in a soft processing group
of the a soft processing groups. The soft processing
group further includes a fourth delay unit 216. The fourth
delay unit 216 is hardwired to both a first delay unit 211
and each processor 213. The fourth delay unit 216 is
configured to: delay a first timing signal that is from the
first delay unit 211, to obtain a fourth timing signal, and
send the fourth timing signal to each processor 213. The
processor 213 is specifically configured to process the
service data according to the control information in the
first data packet under triggering of the fourth timing sig-
nal.

[0048] The first delay unit 211 sends the first timing
signal to the fourth delay unit 216. The fourth delay unit
216 determines a delay time of each processor 213 ac-
cording to a pre-determined policy, and after delaying
the first timing signal by the corresponding delay time,
sends the fourth timing signal obtained by means of de-
laying to the corresponding processor 213. The fourth
timing signal is used to control a time point at which the
corresponding processor 213 processes the first data
packet. Referring to a schematic diagram of first-type tim-
ing scheduling of a processor shown in FIG. 3D, in FIG.
3D, an example in which a soft processing group 210
includes a first processor 213 and a second processor
213 is used for description.

[0049] For example, the soft processing group in-
cludes the first processor 213 and the second processor
213. A delay time corresponding to the first processor
213 is 10s, and a delay time corresponding to the second
processor 213 is 20 seconds. Assuming that the first de-
lay unit 211 sends the first timing signal at a time point
16:02:15, the fourth delay unit 216 determines that the
fourth timing signal is to be sent to the first processor 213
at a time point 16:02:25, and that the fourth timing signal
is to be sent to the second processor 213 at a time point
16:02:35.

[0050] It should be additionally noted that because a
processor 213 may include at least two functional com-
ponents, the fourth delay unit 216 may be hardwired to
each functional component of the processor 213. For ex-
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ample, the processor 213 includes a CPU and a DSP,
and the fourth delay unit 216 is connected to the CPU by
using a hardwire and connected to the DSP by using
another hardwire. If the functional components need to
be controlled separately, at least two fourth timing signals
need to be generated for the processor 213, and each
fourth timing signal is sent, by using a corresponding
hardwire, to a corresponding functional component of the
processor 213.

[0051] Referring to a schematic diagram of second-
type timing scheduling of a processor shown in FIG. 3E,
in a second possible implementation manner, there is at
least one processor 213 in a soft processing group of the
a soft processing groups. The soft processing group fur-
ther includes a fourth delay unit 216 and a timing sched-
uling unit 217. The fourth delay unit 216 is hardwired to
both a first delay unit 211 and the timing scheduling unit
217. The timing scheduling unit 217 is hardwired to each
processor 213. The fourth delay unit 216 is configured
to: delay a first timing signal that is from the first delay
unit 211, to obtain a fourth timing signal, and send the
fourth timing signal to the timing scheduling unit 217. The
timing scheduling unit 217 is configured to: delay the
fourth timing signal that is from the fourth delay unit 216,
to obtain a fifth timing signal, and send the fifth timing
signal to each processor 213. The processor 213 is spe-
cifically configured to process the service data according
to the control information in the first data packet under
triggering of the fifth timing signal.

[0052] The first delay unit 211 sends the first timing
signal to the fourth delay unit 216. After delaying the first
timing signal, the fourth delay unit 216 sends the fourth
timing signal obtained by means of delaying to the timing
scheduling unit 217. The timing scheduling unit 217 de-
termines a delay time of each processor 213 according
to a pre-determined policy, and after delaying the fourth
timing signal by the corresponding delay time, sends the
fifth timing signal obtained by means of delaying to the
corresponding processor 213. The fifth timing signal is
used to control a time point at which the corresponding
processor 213 processes the first data packet.

[0053] It should be additionally noted that because a
processor 213 may include at least two functional com-
ponents, the timing scheduling unit 217 may be hard-
wired to each functional component of the processor213.
For example, the processor 213 includes a CPU and a
DSP, and the timing scheduling unit 217 is connected to
the CPU by using a hardwire and connected to the DSP
by using another hardwire. If the functional components
need to be controlled separately, at least two fifth timing
signals need to be generated for the processor 213, and
each fifth timing signal is sent, by using a corresponding
hardwire, to a corresponding functional component of the
processor 213.

[0054] There is the fourth delay unit 216. Therefore, in
one implementation manner, a second delay unit 215 is
connected to the first delay unit 211, and a time length
for which the second delay unit 215 delays the first timing
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signal that is sent by the first delay unit 211 is greater
than a time length for which the fourth delay unit 216
delays the first timing signal that is sent by the first delay
unit 211. In another implementation manner, a second
delay unit 215 is connected to the fourth delay unit 216,
and delays the fourth timing signal that is sent by the
fourth delay unit 216.

[0055] Referring to a schematic diagram of synchroni-
zation/asynchronization delay shown in FIG. 3F, when
frequencies of clock sources used by the first delay unit
211 and the second delay unit 215 are the same, the first
delay unit 211 sends a first timing signal to a synchroni-
zation delay unit 218. The synchronization delay unit 218
sends a first timing signal obtained after synchronization
processing to the second delay unit 215. When frequen-
cies of clock sources used by the first delay unit 211 and
the second delay unit 215 are different, that is, the first
delay unit 211 and the second delay unit 215 are asyn-
chronous, the first delay unit 211 sends a first timing sig-
nal to an asynchronization delay unit 219. The asynchro-
nization delay unit219 sends a first timing signal obtained
after asynchronization processing to the second delay
unit 215. This ensures that the data processing system
is free of variation after the data processing system is
powered on. The synchronization delay unit 218 and the
asynchronization delay unit 219 both can be implement-
ed by using the prior art, and details are not described
herein. Similarly, the synchronization delay unit 218 and
the asynchronization delay unit 219 can also be used for
a delay between the first delay unit 211 and the fourth
delay unit 216, and details are not described herein.
[0056] Referring to a schematic diagram of a data
processing system shown in FIG. 3G, in FIG. 3G, a hard
processing group 220, a soft processing group 210, and
a hard processing group 220 that are sequentially con-
nected are included. A third delay unit 221 in the 1sthard
processing group 220 is a timing signal generation unit
221.

[0057] In conclusion, according to the data processing
system provided in this embodiment of the present in-
vention, a soft processing group including a processor is
disposed in the data processing system, so that service
data involving a large quantity of operations in a process-
ing process may be sent to the processor for processing.
Because the processor has arelatively strong processing
capability, a problem of low service data processing ef-
ficiency of a hardware system resulting from a relatively
weak processing capability of a hard processing group
is resolved, and service data processing efficiency is im-
proved. In addition, a second delay unittriggers an output
interface to output data, ensuring a fixed time length for
processing service data by the soft processing group,
and ensuring a fixed total delay time of the data process-
ing system. In addition, a control signal and a timing sig-
nal are sent to a processor by using a hardwire, and the
processor generates, according to the control signal and
the timing signal, control information synchronous with
service data. This not only meets a real-time requirement
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for the control information, but also reduces resources
consumed for sending the control information.

[0058] The sequence numbers of the foregoing em-
bodiments of the present invention are merely for illus-
trative purposes, and are not intended to indicate priori-
ties of the embodiments. A person of ordinary skill in the
art may understand that all or some of the steps of the
embodiments may be implemented by hardware or a pro-
gram instructing related hardware. The program may be
stored in acomputer-readable storage medium. The stor-
age medium may include: a read-only memory, a mag-
netic disk, or an optical disc. The foregoing descriptions
are merely exemplary embodiments of the present in-
vention, butare notintended to limitthe presentinvention.
Any modifications, equivalent replacements, and im-
provements made without departing from the principle of
the presentinvention shall fall within the protection scope
of the present invention.

Claims

1. Adata processing system, wherein the system com-
prises N cascaded processing groups, the N cas-
caded processing groups comprise a soft processing
groups and b hard processing groups, and a + b =
N, wherein
each soft processing group comprises a first delay
unit, an input interface, a processor, an output inter-
face, and a second delay unit; the first delay unit is
hardwired to both the input interface and the second
delay unit; the processor is electrically connected to
both the input interface and the output interface; the
second delay unit is hardwired to the output inter-
face; the first delay unit is configured to send a first
timing signal to the input interface and the second
delay unit; the second delay unit is configured to:
delay the first timing signal that is from the first delay
unit, to obtain a second timing signal, and send the
second timing signal to the output interface; the input
interface is configured to: obtain service data, control
information, and the first timing signal, combine the
service data and the control information under trig-
gering of the first timing signal to obtain a first data
packet, and send the first data packet to the proces-
sor; the processor is configured to: process the serv-
ice data according to the control information in the
first data packet, and send an obtained second data
packet to the output interface, wherein the second
data packet comprises the processed service data;
and the output interface is configured to: parse the
second data packet to obtain the processed service
data, obtain the second timing signal, and output the
processed service data under triggering of the sec-
ond timing signal;
each hard processing group comprises a third delay
unit and a hardware unit, the third delay unit is hard-
wired to the hardware unit, and the third delay unit
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is configured to send a third timing signal to the hard-
ware unit; and
N, a, and b are all positive integers.

The system according to claim 1, wherein

when the ith processing group is a soft processing
group and the (i+1)t" processing group is a hard
processing group, an output interface in the ith
processing group is hardwired to a hardware unit in
the (i+1)th processing group, and a second delay unit
in the ith processing group is hardwired to a third
delay unit in the (i+1)th processing group, wherein i
is a positive integer.

The system according to claim 1, wherein

when the ith processing group is a soft processing
group and the (i+1)th processing group is a soft
processing group, an output interface in the ith
processing group is hardwired to an input interface
in the (i+1)th processing group, and a second delay
unit in the it processing group is hardwired to a first
delay unit in the (i+1)th processing group, wherein i
is a positive integer.

The system according to claim 3, wherein the output
interface in the ith processing group is hardwired to
a processor in the (i+1)t" processing group, the sec-
ond delay unitin the ith processing group is hardwired
to the processor in the (i+1)t processing group, and
the processor in the (i+1)th processing group is con-
figured to: generate control information according to
a control signal from the output interface in the ith
processing group and a second timing signal from
the second delay unit in the ith processing group, and
process service data from the output interface in the
ith processing group according to the control infor-
mation.

The system according to claim 1, wherein

when the ith processing group is a hard processing
group and the (i+1)t" processing group is a hard
processing group, a hardware unit in the ith process-
ing group is hardwired to a hardware unitin the (i+1)th
processing group, and a third delay unit in the ith
processing group is hardwired to a third delay unit
in the (i+1)th processing group, wherein i is a positive
integer.

The system according to claim 1, wherein

when the ith processing group is a hard processing
group and the (i+1)th processing group is a soft
processing group, a hardware unit in the ith process-
ing group is hardwired to an input interface in the
(i+1)th processing group, and a third delay unitin the
it processing group is hardwired to a first delay unit
in the (i+1)t processing group, wherein iis a positive
integer.
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10.

The system according to claim 6, wherein the hard-
ware unit in the ith processing group is hardwired to
a processor in the (i+1)t" processing group, the third
delay unit in the ith processing group is hardwired to
the processor in the (i+1)th processing group, and
the processor in the (i+1)th processing group is con-
figured to: generate control information according to
a control signal from the hardware unit in the ith
processing group and a third timing signal from the
third delay unit in the ith processing group, and proc-
ess service data from the hardware unit in the ith
processing group according to the control informa-
tion.

The system according to any one of claims 1 to 7,
wherein there is at least one processor in a soft
processing group of the a soft processing groups,
the soft processing group further comprises a fourth
delay unit, the fourth delay unit is hardwired to both
thefirst delay unitand each processor, and the fourth
delay unitis configured to: delay the first timing signal
thatis from the firstdelay unit, to obtain a fourth timing
signal, and send the fourth timing signal to each proc-
essor; and

the processor is specifically configured to process
the service data according to the control information
in the first data packet under triggering of the fourth
timing signal.

The system according to any one of claims 1 to 7,
wherein there is at least one processor in a soft
processing group of the a soft processing groups,
the soft processing group further comprises a fourth
delay unit and a timing scheduling unit, the fourth
delay unitis hardwired to both the first delay unitand
the timing scheduling unit, the timing scheduling unit
is hardwired to each processor, the fourth delay unit
is configured to: delay the first timing signal that is
from the first delay unit, to obtain a fourth timing sig-
nal, and send the fourth timing signal to the timing
scheduling unit, and the timing scheduling unit is
configured to: delay the fourth timing signal that is
from the fourth delay unit, to obtain a fifth timing sig-
nal, and send the fifth timing signal to each proces-
sor; and

the processor is specifically configured to process
the service data according to the control information
in the first data packet under triggering of the fifth
timing signal.

The system according to any one of claims 1 to 9,
wherein the input interface is further configured to:

generate a service data packet within the nth
segment of a pre-determined period, and add
the service data at a first data sampling rate to
the service data packet, wherein the pre-deter-
mined period comprises m coherent segments;
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generate a control information packet within the

nth segment, and add the control information at

a second data sampling rate to the control infor-
mation packet;

obtain the nth portion of the first data packet by 5
adding the control information packet to the cor-
responding service data packet; and

send the first data packet to the processor,
wherein

m is a positive integer, and n is a positive integer 70
variable between 1 and m.

11. The system according to any one of claims 2 to 4,
wherein when i = 1, the first delay unit in the ith
processing group is a timing signal generation unit, 75
and the timing signal generation unit is configured
to generate the first timing signal.

12. The system according to any one of claims 5 to 7,
wherein when i = 1, the third delay unit in the ith 20
processing group is a timing signal generation unit,

and the timing signal generation unit is configured
to generate the third timing signal.
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